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same shower. Omitting them, the resulting mean from the 
remaining sixteen estimates is = 23o°‘5 + Si°‘3, which seems 
the most reliable centre for the true shower meteors of 
January 2, and nearly coincides with the radiant (No. 8) observed 
by Major Tupman in 1870 and that (No. 17) determined by the 
writer in 1879. 

That this meteor-cluster is comparatively seldom witnessed, 
arises from several causes. Cloudy weather offers a frequent 
impediment. The presence of the moon is also, in some years, 
a great drawback to successful observation. Moreover, the 
unfavourable situation of the radiant point in the evening hours 
considerably lessens the splendour of its display at the most 
convenient period for observation. In the clear, frosty mornings 
at the beginning of January the enthusiasm of amateur meteor- 
observers is seldom sufficient to keep them long out of doors. 
Yet a few interesting observations of this shower have been 
made during the past few years both in the morning and evening 
hours. In 1872, on the night of January 2, between 10.15 ar| d 
11.15, Mr. W. H. Wood of Birmingham descried “a fine 
shower of bright meteors at the rate of twenty per hour for one 
observer ; 42 per cent, were from the usual radiant point. The 
meteors were of slow apparent speed, train-bearing and vari¬ 
coloured.” It was also well observed that year by Prof. 
Hersehel and Mr. Crumplen at London. In 1873 Mr. Back¬ 
house r+observed it in the morning of January 2, between 5 and 
7 A.M., when meteors were appearing at the estimated rate of 
thirty-seven per hour. During the three ensuing years this 
stream appears to have eluded observation. On the evening of 
January 4, 1877, it was slightly seen by the writer, and on the 
morning of January 2, 1878, 4 to 4.30 A.M., Prof. Hersehel 
at Hawkhurst in Kent, noted seventeen of its meteors, indicating 
a very active though transient return of the shower, for a similar 
watch on the nights before and after its visible display revealed 
no sign of its appearance. It was seen again in 1879 by Prof. 
Hersehel on the evening of January I and morning of January 2, 
and again with almost equal brightness on the evening of January 
2, producing eight or ten fine shooting-stars per hour in each 
watch. The shower was also recorded by the writer on the 
morning of January 2. Watching the sky between 6.15 A.M. 
and 6.35 A.M., no less than fourteen of its meteors were traced, 
though the greater part of the heavens was veiled in clouds. 

The last return of the shower was witnessed by Mr. Corder at 
Chelmsford on the evening of January 2. He maintained a 
watch of about 3J hours between 6 and 10 p.M., seeing 66 
shooting-stars, of which 48 were conformable to Quadrans (15 
per hour). The radiant point appeared double at the points 
232' + 55° (36 1 s) and 230° + 48° (12 i s). 

At Bristol the writer saw 25 meteors before 9'30 p.M., but 
frequent clouds interrupted regular observations—19 of the 
meteors observed diverged from the usual radiant point in 
Quadrans (at 228° + 54 °). Generally they were of more than 
ordinary brilliancy, with paths averaging I5i°. Three bright 
meteors were registered as follows:— 

Path. 

Date. Time. Mag. a from 6 a to 3 
h. m. , , B 

Jan. 2, 1880 ... 6 16 = 71 ... 253 + 44 ... 261 + 38 Slow. 

„ ... 7 50 = K ... 138+ 41 ... 126 + 29 „ 

„ ...98 -71 ... 32 + 60 ... 353 + 56 „ Train. 

The third belonged to a radiant either in Perseus or Auriga. 
Mr, Corder appears to have obtained a duplicate observation of 
the second, and he gives the path as recorded by him from 
248° + 70“ to 290° + 79 0 . The projected radiant from the com¬ 
bined observations is at 232° + 52°. A smaller meteor recorded 
later (at 8.40) at both stations may also supply another 
accordance :— 

Bristol ... 308 + 73 to 358 + 54 ) Radiant point 

Writtle ... 328 + 52 to 343 + 41 j at y Bobtis. 

The meteors of this special shower present some varieties of 
appearance which are, no doubt, to be explained by differences 
in the sensible position of the radiant point and by their apparent 
distances from that centre. In the evening the meteors traverse 
long flights with moderately slow motions, but in the morning 
hours their paths are short and the velocity seems increased. 
They are sometimes accompanied by trains and occasionally faint 
streaks remain on the courses, but they obviously belong to a 
different class to the swift, streak-leaving meteors of Perseus, 
Leo, and Orion. 

There is a good radiant point not far south of that of the true 


January meteors which the writer has seen several times in 
December and January at 221 0 + 42°, and Zezioli traced it on 
January 19, 1869, 220° + 39°. The meteors are extremely swift 
and leave streaks, but the shower is of far less intensity than the 
Quadrantids of January 2, from which it may always be dis¬ 
sociated without much difficulty. W. F. Denning 


ON THE ASIATIC ALLIANCES OF THE 
FAUNA OF THE “ CONGERIAN” DEPOSITS 
OF SOUTH-EASTERN EUROPE 1 

'T'HE molluscan fauna of Lake Baikal, lately made known by 
MM. Dybowski and Gertsfeld, is altogether different from 
the Palsearctic fauna, and is connected by many of its forms 
with the fresh-water fauna of the “Congerian” deposits of 
South-eastern Europe; thus it may be regarded as the northern- 
most outpost of a peculiar south-and east molluscan fauna. On 
the other hand the fauna of the Amoor region, quite Palaearctic 
on the whole, includes some members that approach North 
American types ; while some Chinese Vivipam are conspicuously 
different from their Palsearctic congeners, and come near both to 
American forms and to those of the “Congerian” Paludina- 
beds. In R. P. Heude’s “ Conchyliologie fluviatile de la 
Province de Nanking,” descriptions and figures are given of 
thirty-nine species of Unio, twenty of Anodonta, and five of 
Mycetopus. In Anderson’s “ Zoological Results of the two Ex¬ 
peditions to Western Yunnan,” pi. lxxx., fig. 5, shows a gigantic 
knobbly-ribbed Vivipara, from Lake Tali, quite analogous to its 
Slavonian congeners. It is concluded that the Upper Miocene 
flora of Eastern Europe as well as the fauna of the Paluuina- 
and Unio-beds, bears a Chino-Japanese rather than a North 
American character. 

Besides the “Congerian” beds, with their abundance of 
Congetia and Cardium, and the Paludinal deposits, characterised 
by the prevalence of Vivipara and Unio, a third zone is distin¬ 
guishable among the upper freshwater tertiaries of South¬ 
east Europe, namely, the “ Melanopsis-marls,” with ornate 
Melanopsides and abundant Neritina. The only known localities 
of these marls are the Balkan Peninsula and some of the Greek 
islands. Even from this limited region we have .already thirty- 
six species of Melanopsis and ten of Neritina , besides the eleven 
species of Melanopsis and nine of Neritina from the South¬ 
east European “ Congerian ” deposits. The genus Neritina 
seems to be especially associated with islands. Lovel Reeve 
enumerates eight species from Tahiti, eleven from the Sandwich 
Islands, and thirty-nine from the Philippines ; Gassies numbers 
forty from New Caledonia; Kobelt eleven from the Mediter¬ 
ranean region; about twenty species, nearly all highly ornate, 
belong to this region. L. Reeve mentions seven species from the 
West Indies, and ten from Central America. The two or three 
known North-American species are from the south frontier 
regions; New Zealand numbers only two species. Extensive 
continental groups of strata are deficient in Neriiinai. The 
genus is wanting in Africa, East India, the Malayan Archipelago, 
Australia, and nearly the whole of America. 

The species of Melanopsis found in the East-European deposits 
point, by their alliances, to the Mediterranean region; the 
Neritina rather to the Philippines and New Caledonia. This 
last island has many species of Melanopsis, and its fauna is 
somewhat analogous to that of the “ Melanopsis-marls.” In 
both cases a great number of species of both genera abound in a 
limited area; whilst the Mediterranean species are spread over a 
far wider region. 

The fauna of the “ Congerian ” deposits is known to be closely 
allied to that of the Caspian; and the facts above-mentioned 
indicate that the alliances of the uppermost South-east European 
tertiaries are to be looked for within the Asio-Australian region, 
the supposed affinity to North America having been suggested in 
absence of a better knowledge of the Chino-Japanese fauna and 
flora 

The total absence of the African type of elephant in the 
upper-terrestrial tertiaries of South Europe is very remarkable, 
especially as the mammalian fauna of that period has a decidedly 
African character. As to the flora of the tertiary period, Europe 
had a succession of Australian, Indian, Japanese, and Mediterra¬ 
nean floras, but never one of African character. The tertiary 
terrestrial and freshwater molluscs of Europe are analogous to 
those of New Caledonia, India, China, and Japan, but not to 

1 By Th. Fuchs, Imper. Geolog. Instit. Vienna, Report of September 30, 

1879. 
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those of Africa, although this continent is so near to Europe, 
and its mammalian fauna at the diluvial period was in intimate 
connection with that of Southern Europe. 


ON THE ORIGIN OF THE MINERAL, STRUC¬ 
TURAL, AND CHEMICAL CHARACTERS OF 
OPHITES AND RELATED ROCKS 1 

'T'HE authors, beginning with (A) “The different kinds of 
rocks treated of,” in their memoir, divide them into two 
groups. The first, “Silacid Ophites,” is represented by ser- 
pentinite (common at the Lizard) and other rocks, essentially 
composed of serpentinous minerals : it includes a sub-section, 
comprising peridolites and some others, all slightly hydrated. 
The second, “ Silocarbacid Ophites,” consists of rocks, which, 
in addition to serpentinous minerals, contain a mineral carbonate 
— for example, ophi • calcite; its sub-section is represented by 
hemithrenes. The relation of the first group, through its sub¬ 
section, to ordinary metamorphic rocks, also of the second 
group, through its sub-section, to carrarites and dolomites is 
pointed out. 

As regards (B) “ Their mineral character,” it is stated that 
ophites, &c., embrace some fifty or more different minerals, all 
containing more or less hydrous silicate of magnesia, in addition 
to which dry silicates and carbonates are often present. The 
relation of these minerals to others, essentially anhydrous, as 
hornblende, diallage, and peridote, is noticed. 

Treating on (C) “ The structural character of ophites, &c.” 
the protean nature of their essential mineral, serpentine, is shown 
by a description of its fibrous, arborescent, coccolitic, platy, and 
other allomorphs. 

With reference to (D) “ The origin of certain mineral, struc¬ 
tural, and chemical characters of ophites, &c.,” the subject is 
treated of under different heads :—1. Fibrous layers in peridote 
from Elfdalen, in “graphic granite” from Harris, in perthite 
from Siberia, and in other instances. 2. The alternation of dif¬ 
ferent minerals in laminated ophicalcite and ophimalacolite has 
its parallel in other and totally different rocks. 3. The change 
of the fibres of chrysotile into acicuke, separated by calcareous 
interpolations, is illustrated by figures taken from decalcified and 
polarised specimens of this allomorph from Canada ; also from 
a characteristic specimen of the same from the type-locality, 
Reichenstein. 4. Branching configurations, such as are assumed 
by serpentine, are common in hemithrenes from widely different 
regions ; the authors refer to examples, showing that they are 
residual, resulting from the waste of crystalloids of malacolite. 
Beautiful examples occur in the calcaire saccharoide (a hemi- 
threne) of St. Philippe, near St. Marie-aux-Mines, in the Vosges, 
rivalling those in Canadian ophite; and not only are the 
associated lobulated grains of pyrosclerite covered with a fibrous 
layer, closely resembling chrysotile in structure; but its fibres 
are occasionally converted into acicula;, separated by films of 
calcite. 5. The presence of calcite under the latter condition, 
and in connection with configurations of serpentine and malaco¬ 
lite, as well as lobulated grains of these and other minerals, the 
authors ascribe to chemical changes similar to pseudomorphism 
among minerals. 6. It is contended that no minerals are in¬ 
capable of resisting changes of the kind, even those regarded as 
the most insoluble. The experiments of Bischof, the Professors 
W. B. and R. E. Rogers and others, show that hypersthene, 
enstatite, serpentine, and various mineral silicates, digested in 
water containing carbonic acid, are convertible into carbonates. 
7. Cases are mentioned of rocks, essentially composed of mineral 
silicates, which have thus become changed; as diorite from 
jersey, granite and a porphyritic feldsite from near Galway, 
which have had certain of their mineral silicates replaced by ser¬ 
pentine and calcite. 

The latter cases bring on a chapter (E) “On rock-meta¬ 
morphism generally.” The authors divide metamorphic rocks 
into two groups—mineralised, and methylosed ; the former con¬ 
sisting of members which have had their original sedimentary 
components mineralised into gneiss, hornblende-schist, &c. ; and 
the latter of members thus mineralised, but which, through the 
intervention of chemical reactions, have been converted into 
ophites, &c. ; methylosis is to rocks the same as pseudomorphism 
to minerals. After briefly referring to the theory promulgated 
by Leibnitz in his “Protogte,” which anticipated many points 
now generally held as to the origin of the metamorphics, they 

1 Paper read at the Royal Society by Professors W. King, Sc.D., and T. 
1 1 . Rowney, Ph.r>. 


examine the doctrine advocated by Sterry Hunt; and contend 
that it is altogether untenable, both from his own arguments, 
and a body of unquestionable counter-evidence. Repudiating a 
doctrine which regards the rocks in question as still being in 
their original or quasi-original condition, formed at the bottom 
of a primaeval ocean, through the chemical precipitation of 
subslances which it held in solution, the authors express them¬ 
selves in accordance with the prevailing opinion that they were 
originally ordinary argillaceous, arenaceous, and other sediments, 
which, through being buried at great depths, have undergone 
various changes—some ending in their mineralisation, and others 
in their methylosis. Sterry Hunt’s doctrine is further contested 
by evidences adduced of regional metamorphosism pertaining to 
various post-Archsean periods, whose crystalline or mineral 
effects are identical with those which he restricts to pre-Cambrian 
ages, and which he presumes to have been produced by chemical 
precipitations from seas of the time. 

The mineralised metamorphics having thus far principally 
engaged their attention, the authors next touch upon the (F) 
“ Methylosed metamorphics—ophites.” Taking, as their stand¬ 
point, the carefully worked out conclusion of Bliim, Bischof, 
Rose, and others, that serpentine, as a mineral, is in all cases 
the product of pseudomorphism, it is contended that rocks 
essentially made up of it, adding other secondary minerals in 
certain kinds, have necessarily undergone chemical changes. 
Cases are cited, such as the serpentinite of the lizard, which they 
were the first to show, from its containing pseudomorph crystals 
after augite, had been originally a porphyritic dolerite. One of 
the Cannover Isles, in Lough Corrib, contains a mass of ser¬ 
pentine, which is shown to be a methylosed diorite or tremolitic 
rock. 

The evidences offered by Bischof, Heddle, and other writers, 
as to the conversion of serpentinous and other siliceous rocks 
into calcareous masses are adduced by the authors in confirmation 
of their view respecting (G) “The methylotic origin of hemi¬ 
threnes, &c.” Additional original evidences are brought forward 
with the same purport. A volcanic or doleritic dyke intersects 
gneiss on Mr. Frederick Twining’s estate, adjacent to Cleggan 
Bay, Connemara; where, not only is the gneiss converted into 
hemithrene, consisting of malacolite, peridote, serpentine, calcite, 
and other minerals, but the dyke itself is charged with calcific 
matter. Another case occurs at St. Philippe, Vosges, where 
gneiss incloses dyke-like masses of hemithrene, as to conclusively 
prove, in. the opinion of the authors, that the latter are chemically 
changed products of the former, effected by permeating streams 
of heated water containing a carbonate in solution. The labours 
of Delesse have shown that the region around abounds with 
masses of the kind. 

The rocks described having undergone such remarkable 
changes, the authors have been induced to make investigations 
as to (H) “The origin of the minerals characteristic of ophites, 
&c., especially peridote.” With certain exceptions the minerals 
referred to are considered to be of secondary origin, the excep¬ 
tions being those remaining unaffected by secondary agencies. 
Serpentines, malacolite, phlogopite, chlorite, enstatite, and a 
number of others are all considered as secondary minerals. 
Peridote, notwithstanding that it is generally considered to be an 
original mineral in the same sense as the hornblende, feldspar, 
mica, &c., of granite and other plutonic rocks, is regarded by 
the authors as a product of alteration in all its relations, and 
circumstances of occurrence. Its presence in granites, basalts, 
and lavas has given rise to the belief that it is of igneous origin : 
nevertheless, its occurrence in mineralised and methylosed rocks 
(gneiss, and ophite of the sedimentary section) is held as proving 
the contrary; and the authors feel themselves justified in 
assuming that it is as much a secondary product as the zeolites 
and pseudomorphs found in granites, basalts, and lavas. Many 
of the crystals occurring in basalts and lavas, which have been 
taken for peridote, are in their opinion pseudomorphs after 
augite and hornblende. 

Repudiating the doctrine that the Archaean rocks are the 
result of chemical precipitations, and entertaining the strongest 
doubts that life has been to any extent concerned in their forma¬ 
tion, the authors, in a chapter (I) “ On the origin of the Archaean 
crystallite limestones of Canada,” apply their views on hemi¬ 
threnes to the present subject; and they arrive at the conclusion, 
from various considerations, that the rocks in question are 
methylosed products; but which, before this change took place, 
existed as gneisses, hornblende-schists, and other mineralised 
silacid metamorphics. 

The question (J) “Why limestones are so rare in formations 
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